The most important background to the SNM detection signal, especially on shorter timescales, is the active background. This comprises scattered photons from the pulsed interrogating source itself, as well as stimulated emissions from nuclear interactions in the environment, which increase dramatically with the endpoint energy of the source spectrum. We have characterized the nature of this background and the performance of detection using organic scintillator by comparing data collected with no target against various targets in the interrogating beam, including depleted uranium, and benign but potentially signal-generating materials such as lead. We conclude that shot-to-shot variations of the pulsed power machine performance are important and must be measured and accounted for in order to access some signatures of fissionable materials. We will present these and other results of analysis of the organic scintillator detectors at all three timescales of interest. 
